Interstitial implants were initially performed using radium-226 needles for temporary implants and radon-222 seeds for permanent implants. Radium has largely been replaced by other radioisotopes and radon has been completely replaced. Table B .1lists the radioisotopes in common use today as well as several radioisotopes under development. Appropriate physical and dosimetric parameters are included.
B.3 Source Types (Dutreix et al., 1982; Nath et al., 1995) (See Figure  B .1).
B.3.1 Needle or Tube Source
A needle or a tube source is a source in which the radioactive material is encapsulated in a rigid metal applicator fitted with an eyelet on one end and a sharp point (needle) or blunt end (tube) on the other. The source activity distribution may be:
(i) Uniform: The activity is uniformly distributed along the active length of the source. (ii) Indian Club a : The linear activity near one end is higher than that in the remainder of the source. (iii) Dumbbell a : The linear activity near both ends is higher than that in the central portion of the source.
B.3.2 Wire Source
A source in which the radioactive material is incorporated into a flexible wire. Special forms of wire sources are: a Indian club and Dumbbell sources are described in the Manchester system (Meredith, 1967) for use when crossing needles cannot be placed.
(i) Hairpins: The wire is preshaped to form two parallel lines called branches joined by a short U -shaped section at one end. The branches are usually separated by 1 to 1.3 cm ( Figure B .1). (ii) Single Pin: A straight wire source with a length of wire curled into an eyelet on one end. (iii) Loop: Wire is passed through a catheter to form two parallel branches connected by a half circle.
B.3.3 Small Source
A short discrete source « 0.5 cm long) in the shape of a short wire, cylindrical tube or sphere. These sources may be used as: (i) Individual seeds: Implanted directly in tissue (permanent implant) or affixed to surface applicators (temporary application). (ii) Seed ribbons: A series of seeds contained in a flexible plastic tube. (iii) Source train: In some remote afterloading devices the source(s) are made up from a sequence of small sources, some active and some non-active arranged in a fixed or selectable and reproducible configuration. (iv) Moving source: In some remote afterloading systems, a single seed is moved in a continuous or step-wise fashion inside one or more catheters. Seed ribbons, source trains, and the single movable source can be designed to simulate a uniform line source, or non-uniform distributions to suit special needs. Some units with a single movable source can be programmed to feed multiple catheters in a single implant.
B.3.4 Source Line
For purposes of this document, any needle, group oftubes, seed ribbon, source train, or movable source forming a single line (straight or curved) is called a The distance from proximal to distal end of the source or source assembly. This measurement has little value in describing an implant. It can, however, be helpful in interpreting the location of the sources in a radiograph. , ..
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: .. AL is the Active Length. EL is the Equivalent Active length. PL is the Physical Length. S is the separation between small sources. d is the branch separation in an hairpin or a loop. Comparison of dose distributions between a train of 6 seeds of reference air kerma rate Ki spaced by S = 1 cm (right), and a linear source oflength l = 6S = 6 cm and of total reference air kerma-rate K = 6Ki (left). The doses have been calculated without oblique filtration correction. At a distance of 0.5 cm = S/2 from the sources, the waving of the isodose is negligible, and the diameters ofthe isodoses around the linear source or the train of seeds are equal. The length of the isodoses is the same for the train of seeds and for the linear source (Bridier et aI., 1988) .
B.4.3 Equivalent Active Length
The active length of a uniform linear source that yields an isodose distribution in the region of interest equivalent to that from a uniform source line made up of discrete spaced sources is called the equivalent active length of the source line. It has been shown (Dutreix and Wambersie, 1968; p.78 in Dutreix et al., 1982; ICRU, 1985; Bridier et al., 1988; Marinello et al., 1985) that the dose distribution from a seed ribbon or source train most nearly approximates that of a uniform line source whose active length is exactly the number of equal activity seeds times the distance between the source centers. (see Figure B .2).
The equivalent active length of a movable source, moved in a uniform continuous fashion, will be recorded as the total length of travel of the center of the source. This definition is most correct for a point source but is also used for sources of short but finite length.
B.4.4 Height of Hairpin or Loop
The distance from the distal end of the longest branch to the proximal end of the connecting segment is called the branch height. This value, as with physical length, is useful mostly in localization of the source.
B.4.5 Branch Length of Hairpin, Single Pin or Loop
The branch length is the distance from the distal end of the branch to the distal end of the loop for the single pin, the center of curvature of the tube source, and proximal end minus one half of the branch separation for hairpins. This length is important since a wire of this length crossed on one end would generate an equivalent dose distribution (p.147-150 in Dutreix et al., 1982; p. 38-41 in Pierquin et al., 1987) .
B.5 Source Construction
The chemical and physical form of the radioisotope, the shape and form of the inert filler material and the material and thickness of the inert cladding all influence the safety and some dosimetric properties of a source. Some calculation algorithms (Shalek and Stovall, 1990) include corrections for attenuation due to self-absorption in the source, but the knowledge of the attenuation coefficient is necessary and, moreover, the contained activity should be used rather than the apparent activity. The inert filler and cladding have been known to contribute significant characteristic x rays (Ling et al., 1983 and Williamson, 1988) and the effect of encapsulation on the dose distribution is important and has been investigated by a number of authors (Ling et al., 1983; Thomasonet al., 1991) . This information should be known by the user and is usually available from the manufacturer or from the literature. Needles, tubes and movable sources are typically doubly encapsulated in rigid containers. Wires and seeds are typically coated with thin inert metal cladding.
